SUMMARY Chronic diarrhoea is frequent in acquired immune deficiency syndrome (AIDS) but has been poorly investigated so far. We report four patients with AIDS in whom diarrhoea and malabsorption were outstanding features, and who underwent extensive digestive investigations. Diarrhoea was a presenting symptom in all subjects and was of secretory type in three of them. D-xylose and vitamin B12 were malabsorbed in all cases; steatorrhea was found in the two patients who could ingest significant amounts of fat. Faecal cU-antitrypsin clearance was increased in all subjects. Search for digestive pathogens showed unusual protozoans in all patients: in case 1, optical and electron microscopy revealed the presence in the cytoplasm of villous enterocytes of Microsporidia protozoans still unreported in AIDS. Stool and jejunal fluid examination showed Isospora belli in case 2 and Cryptosporidium in cases 3 and 4. On histological and ultrastructural study the former was localised in the cytoplasm of a few enterocytes and the latter was scattered throughout the villus and crypt brush border. Otherwise small intestinal histology only showed minor non-specific changes and the enterocytes were ultrastructurally normal. In patient 3 the slow marker intestinal perfusion technique showed a profuse fluid secretion in the duodenum and proximal jejunum. All patients needed prolonged total parenteral nutrition. Cryptosporidium and Microsporidia could not be eradicated despite multiple drug trials. Isospora belli was transiently cured by pyrimethamine-sulphadiazine. Only patient 2 is presently at home, and patients 1, 3, and 4 died after two, six, and nine months of total parenteral nutrition, respectively. 
Diarrhoea has been recently recognised as a frequent symptom in the acquired immune deficiency syndrome (AIDS), especially in Haitian patients;' 2 however, its type and mechanism have not been investigated as yet. Within the last two years we had the opportunity to study four AIDS patients in whom diarrhoea and malabsorption were outstanding clinical features. The aim of the present paper is to report the detailed digestive investigations carried out in these patients in order to better characterise the digestive abnormalities in AIDS. It emphasises the frequency of unusual protozoan infestations of the gut and the usefulness of precise morphological studies (optical and electron intestinal function tests are summarised in Tables 1  and 2 . Examination of stools -including the flotation technique3 only found Giardia lamblia. Examination of the jejunal fluid was negative for parasites. Upper endoscopy (up to the proximal jejunum) and colonoscopy with ileoscopy were unremarkable. Small bowel barium radiography only showed parallel mucosal folds. Light microscopy studies of four duodeno-jejunal and two ileal biopsies (Fig. 1) showed in addition to minor non-specific mucosal changes (partial villous atrophy and mild inflammatory infiltrate of the lamina propria), small (1-5 ,utm) round or ovoid basophilic bodies which were variably stained by Giemsa, Grocott, and Ziehl stains. They were seen in about one half of villous enterocytes, mainly in the apical area of the villus; they were exclusively located in the supranuclear portion of the cytoplasm of these cells. They were diagnosed as Microsporidia under the electron microscope on the following characteristic features:4 (a) absence of mitochondria; (b) various stages ( Fig. 2 ) of sporogenesis (uni or multinucleated sporonts, uninucleated sporoblast and spores); (c) highly specific coiled polar filament (Fig. 3) . No parasitophorous vacuole was seen. Furthermore an abnormal accumulation of neutral fat was found within dilated intercellular spaces of the epithelium and in perivascular areas of the lamina propria. Gastric, rectal, and colonic biopsies were normal. No viral particle was seen in the digestive biopsy specimens. Pyrimethamine (50 mg daily x 5 days), sulphadiazine (2 g daily x 15 days) and metronidazole (1.5 g daily x 7 days) were administered; giardiasis was eradicated but bodies, within a vacuole at the basal pole of villi enterocytes were seen (Fig. 4) . The presence of Isospora belli was confirmed by electron microscopy x5O 000). (May Grunwald Giemsa xI000).
( 5 and supported by our case 2: diarrhoea and malabsorption disappeared in concert with the disappearance of Isospora belli from the gut and relapsed when the parasitosis recurred. The pathophysiology of the malabsorption in patient 2, however, is unclear in the absence of severe villous changes observed by others25 and with normal enterocytes on electron microscopy.
Cryptosporidium sp is a protozoan that primarily inhabits the microvillus regions of epithelial cells. Until recently cryptosporidiosis was considered to be rare and to occur mainly in immunosuppressed 283 patients. >3O Over the last two years it has been frequentliy reported in AIDS patients with diarrhoea 1 and reached an incidence of 38% in a Haitian series.' This tiny parasite is easily overlooked,30 unless faecal smears are adequately stained7 32 and histological sections of intestine examined at high magnification.
Cryptosporidiosis resists any form of therapy in AIDS: it is thus impossible to know whether its eradication would cure the diarrhoea. Several facts, however, do suggest that this parasite is causally related to diarrhoea. (1) Recent reports show that Cryptosporidium may be commonly found in the stools of immunocompetent subjects suffering from acute, self-limiting diarrhoea.3 3 (2) An outbreak of diarrhoeal cryptosporidiosis has been reported in previously healthy subjects who were exposed to calves infected with Cryptosporidium; organisms isolated from these calves and patients could be experimentally transmitted to normal calves and cause diarrhoea.3 (3) In one case28 withdrawal of immunosuppressive therapy led to simultaneous cure of diarrhoea and cryptosporidiosis. Our findings in patients 3 and 4 show that they had a secretory diarrhoea: on fasting, high stool outputs persisted and the osmolality of faecal water was almost entirely accounted for by sodium, potassium, and their accompanying anions. We have shown in patient 3 that the secretion took place in the proximal small bowel, whereas the ileum and colon reabsorbed important amounts of fluid.
The pathophysiology of the secretory diarrhoea and malabsorption syndrome induced by this parasite in AIDS remains speculative: (1) no major abnormality of villous architecture was found, but the presence of numerous Cryptosporidia within the brush border (with microvilli loss and displacement) of otherwise well preserved enterocytes might impair transport through the apical pole of the cells. (2) The synthesis by the parasites of an intestinal secretagogue is an interesting possibility. Protozoans are known to contain hormone-like materials and neurotransmitters34 which are able to stimulate intestinal secretion35 36 and might exert here a paracrine effect. Very recently lysates of Entamoeba histolytica were shown to produce intestinal secretion probably mediated by serotonin. 37 The role of other pathogens in the mechanism of our patients' diarrhoea is unlikely: Giardia lamblia and Candida albicans were eradicated without any improvement of the diarrhoea. Small intestinal bacterial overgrowth was probably not involved in the malabsorption syndrome as (1) patient 2 had a normal bacterial count in the jejunal fluid, and patient 4 a normal glucose breath test; (2) they all received almost continuous oral antibiotics and/or sulphonamides when malabsorption was documented. Finally, CMV gastrointestinal infection has been reported in AIDS,38 39 but not found in our patients' gut biopsy samples.
In conclusion diarrhoea and malabsorption represent severe and often intractable manifestations of AIDS in which intestinal parasites probably play a major role. In our experience, only Isospora belli can be cured (at least transiently) with some benefit for the patient. Total parenteral nutrition is presently the only therapeutic possiblity especially for the secretory diarrhoea of cryptosporidiosis. It has to be maintained usually until the patient' death as in cases 
